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ABSTRACT : PROBLEM TO BE SOLVED: To provide a method for simply and surely deciding the 

remaining thickness of a work brick in the red-heating condition of a molten metal holding 
vessel, such as a converter. 

SOLUTION: A remaining thickness deciding brick 6 having different heat capacity from the 
work brick 4 is integrally arranged in the inner part of the work bricks in the molten metal 
holding vessel 1 and the exposure of the remaining thickness deciding brick developed 
with the wearing of the work brick is detected with brightness difference between the 
remaining thickness deciding brick and the work brick to decide the remaining thickness of 
the work brick by detecting this remaining thickness deciding brick. At this time, the 
remaining thickness of the work, brick can be grasped more accurately by arranging the 
remaining thickness deciding brick while inserting into the inner part of the work brick or by 
arranging plural remaining thickness deciding bricks in the longitudinal direction of the 
work brick. 

COPYRIGHT: (C)1998,JPO 



BNSDOCID: <JP_4 1 0298827A_AJ_> 



(19)0#B#ff/T (J P) 



02) & H ** It ^ ^ (A) 



#^¥10 - 298627 

(43)&IHB ¥«10^(1998)11^10B 



(SDIntCL* 
C 2 1 C 5/46 
F 2 7 D 1/00 



F I 

C2 1C 5/46 
F27D 1/00 



C 
V 



*»3R »3#E©»4 OL (£ 6 K) 



(22)tfHSB 



f$K¥9-313550 



JpJ«9^(1997)11^14B 



(31) «5tetfc£3B#^ !&K¥9 -45454 

(32) « £B ¥ 9 (1997) 2 £28B 
C33)«jteK£»H B* (JF) 



(7DBUHA 000004123 

B*fHe«j££tt 

SOitiFf ttfflK*.<Z>t*r-TS 1 « 2 # 
5fc]^i 1 ftfflK*l<Z>t*l--TBl#2^ B 



(72)588*g H3EF 3* 

*3S3K=F«fflKAOrt-Tei#2# B 

(72>58$# #_h Ifl^ 

(74)ftaA asp m 



(54) [369!<Ofc*M SM^S^at^SgO^-^ftESroS^ft-W^^ 



(57) iwm 




AS-arTWf h z t *%mt-t&m$o& i tcgeaojg 

, f ci e® o@n& ji <?) *? - ? m&<?>mfw&- 

tifmmtf%tiz'tLm%& z t zimt -t&wmm 3 iz 
issues msmfaismsscDy - ? tt<nwtm*&£jj 
&. 

[*9!oB*KrKifl] 
[000 1] 

&^<nm&Bm*®m\,zn^%ixtzv-9mK t <rm 

[0002] 

[0003 ] ftSfc, *.%tfc®07-^^S:^#*^^ 
^JJtf h-ftmt LX . i 6 B«tf>¥!fie#S5i: . 

tii. mumfflBBe i - i 3 4 6 1 2^m^zm^ 

3fcaw=Ti*iiju c com&cD&w £ =n mmnum izm 
-JZitmLxftm&ttZjsztb. v-^msmi^nm 
ffi&t\mLxv-?^<nm&w.*-zmi!t!,-?ttmx' 

[0004] 



> 10-298627 

[ mwmto izo t-t&wmi umizx h m^xm 

18^ T if SIRS «: i@ *. fcifl *7 ? iSST'^fflf § b . 

®m&mi%Pf®&(7m8.<7)mmzji*). mm±m<?>mm 
[ o o o 5 ] x. v— r-ytzmm-tzmttmit. ® 
tz\k. ®m&m&ft®mzmmzix®ft<?)mnm*c> 

i><nx'fo*). ^<Dfzif>. zcr>mjE.jjmm%.cotitb<nm 
ffi&fmizmfflzm^ l . mmzn o t mmm^T-r 

[ooo6] *¥mi±±ismmzm&%ztitei>cbx'$> 
zwBmt-t&tzzit. *mmx'%<xi>, mm 

immizn%.-f&zttfx'Z. ^cr>mm. v-tmK* 
mMimco&mmx-t x-imiz% m-t ■§> z t x'mm&m®. 
ftmsv>£MLtzmm\s\mmt>ixz>t&iz. mmtej* 

ZtX&h. 
[0007] 

iwm*fiw&ht&><wfm mi^w^z^^mm^ 

&wv-7mKftmz-ftmzm.w.L. v-tm&vm. 
mz& K)&?&imv\fcmccDmttiznmvmm:bv 
- ^ m.K t com&mz £~>xm&L, z crmwnn.mK 

[0008] fszco&wizz. &mm&m,m$®%&> i 7- 
mmjmK* 7-?mKftmzW:xzitxmm.i-z z t 
[ooo9] &3<r>ftmz x ^mm^m^m^^v- 

s-rs z t ztmt-t s, to-c** h . 
[ o o i o ] x. ^4<oMt j hm&&jm&ms<» 

x s m&cowgwjmK<m^v ! /xi&&®&&zii 
?timtc&zb£mmti-hi>0>x'$>h. 
[ooii] *?6wcii, mm^mnm^^pmom 
K<or?-?MKftmz^ 7-?&Kbi$fmmm%& 
jmm7mK%mvx^&<r>x\ mmizv— 

Kii r 7-?mKbm&w&%&tz*b. mmmi*. ®m& 

zwmi'&zbx\ &mwfem.com£*®%izmiiix' . 



BNSOOCID: <JP„410288827A J > 



(3) 



^mW- 10-298627 



milzmtX^&coX'. r 7--7i$&bWP\%.MKb £ 

i mm o mmt vximx-z . 2 mm 0 mm t ltbeb 

[ 0 0 1 3 ] X. ^W^E£V-:?*$EF*l3IHc$iA 
L T Ik « t 6 -I b X' . MMESr fcliKl*! 
gJ5(c^iSi-^» ^ i: #T'S I. i: . £ 0—1, MfJ5£ 

[ 0 0 1 4 ] Etc, «ft<0^f«a^£ , 7-?*5»> 
ffifct hZ\b KX' % . iglbkBfiRWfSSOJEfSr^ftEa 

tt^&M&<7)mmmjmKt:W s }%> z. t x\ 

[00 15] 

^0JiOllli6<7J^®<OW5r*i"^ i ^KIrra«lB&ia. ffl2 
[0016] £jlfc«50fc*5VVt, (BP 1 (4, ftffl&m 

&7X-mhix. * cvftMlz/ s--?mK 5 A*HE$ ft. . -e 
LT A- 7*CK 5 <ortBBfc:!7 - ?#?CS;4 #IEg£ ft-Tit 
j£§ft.g>. co<E*p l <n&&mz\±. # xdx# &;vg 9 

i:il^$it^^DX#^Pl 0A»\ h 5 - * 

>lii3j^ X. PJil±^::{itt}SlP8#tStf£>ft, ±SP 

HBPSB^P 2 fc I/O**. 

[ o o 1 7 ] -e lt . wwrn^mKe & fliaucisg^ft 

2T-(i, mSPl?i'CtBUkA9?k1S&&tl>1&& (KIT* 

mpiic4fliKSLO'>&. 

[ooi8] mmv mi$K6 w-ttimA ft&'wm. 
wxmt. mil*. 7—?*uz4w*—'?ix&5b9fr 

6 Z&Zb&tsZ t Xl$Mt& Z. t rfX'Z h . <IC0<fc Otc 

I/O mmW%MK6 1 7-? ME 4 i: Sr— ffcWfcrfltSS 
U •?■ LT. d<0«kdtcLT^L^:V-^«E5:4S:iiS 



[0019] 8WW£*EK6tf)*3 Lli. V-tm&A 
^HaiB§c7)a#W^^*^fili:^t<-ri»*^ XJi. H 
#J5^<7)S^ffi«fc 9 2 0 ~ 3 0 m m L . JLo x ^? 
m%mi 6 i0lSr®«i4 ,I@3 0mmffl ^U±c7)ffiffi b 

tch b . -7-^Mi:4 i: ^aJtoHco^^SilC^ 
0 s immfZM&S cr)&#,tfffl&i l z*i:&fre>X-h& . 

v-7ffiK4<r>mm&<om?m*-comm&biz. *? 
-7®M4 ifizt^j±nmth b fmx-h zb^om*- 

X\ 1 CDi§&— f&WZte 3.0 m mgKti) . 

[0020] H<f¥iJ^*CH:6ti. V-^MS4 t»^a 
<r>W£hW&b-$h. Mz.\Z. W.W\<n*l&. ^5/5 
-f>-|iP^V-^fiCB:4(im«*^L<. Zcotzfr. X5 
^5>f > i gp^ , 7-^«IS4i±. X5^t'i:*tt?,iiit?¥ti14 
OiSuM g O- COICSSrEaK-* i b W—WtttoX'f>& . 
M gO — C «EI4JftSSa**'htJ V -»<9T\ S^^J^fE 6 
ttfti, flggfittfcfelrtA liPs-CffiE-^AlzOs 
-SiC-CflCKSratR-rtUfAv^ MgO- 
C^SEtA l 2 O 3 -C«|iB:i:C0#14, ffifiit, »^fi&^ 
#m««S^Jt«^^-r. X. ^SfJ^«E6{i^ 

[0021] 
[i£l] 



MgO-C iSE AlaQs-C ffiX .i: <PttCg 













MgO-C 






2.5 


4.0 




2.9 


2.7 


E&tf&& (Mpa) 


18 


30 




Ai 2 0 3 


— 


63 




MgO 


67 




(wt%) 


F.C 


17 


31 




11.0 


21.8 


(cal/deg-mol) 




*8 I M 



[0022] coi a &HHfeaep 1 *n, 
Htxrxui: ^ ma i o frbm&tf* z ^-cmfig-r 

-*Tai«3P8J:0^L^:?§^$-JRiS <S^-»i~f ) (=HJ 

ii-rs. ^a>x7^{i^P2<fc , 5Staj-rs. 

[ 0 0 2 3 ] mSP 1 rtOJW«atXJB«X9 ^Sr«W«l. 



z^m 

nx i mw)wm.t LTEs$ixTv^iOT\ mmmM 

?&R4bmmz^ mfflftcon&m?*-<ommm£X'im 
izmm-t&zbtfx'zz. 

[ 0 0 2 4 ] IS 4 <i. l*lg|ItSWJ®!SS:6^fSS$ii 
^: , 7-^ME4COfl!!«7)0!|^^-riaT'^O (a) 

[0025] lfA6ji^aiW 1 1 0)*7-7iXKA ftgfl'vcT) 
Rffifr&tt, CT^iflSgSOmmCOBfH'J^S-^ft. BTH'J 
ft^rtWOrtaStf)*?—;?** E4«0iHffij&»S> 2 0 0 mm 
<7)®HH:. V-rMKAkfflfimn&ttl 2£i©>6. & 
l^T\ .^PJ^SSM*^ 2 0 OrnmCDfiiBiC [gfIS 0 
mm, ^$5 0 m m^Rftt<Olf fl^S 6 a ^ ifc 
h. *LX. SWfi^E6acr)#B<7)2 0 0mm{iS 
fC. 1 J2#5 0mm<0iEE^^T'^§* J 5 0mm(Ofta 
*<0«flCMJg«5: 6 b £ , J5 K . S^W^pL 6 b <0W 
120 0mm<7){jig{Cii:@4 5mm. £$5 0mmc7)F| 
tt^aUS^J^jeK6 c s-Jltf). It, g|Jl*"J^ttE6 

2P£3P£. 7-?t%K4tmttm<?mtl3X-Mir>, Z 

0 LT, 3 -OCOmmplfcWK 6 a , 6 b. 6ctT7-^ 

1 0 0 2 6 3 * LT . W 1 rtOj§Mfttf?g|ix ^ ^£ 

-f*Uf. 7-7i$K4c7)mMkmz. 7-?mK.4bm 
^i^n&<mMmmXKe a. . 6 b. 6c#*5ift60 

(i, gU?W^$S6 a , 6b. 6 c<V&Wfi*:MtlM 

JJl&B^awiWfciEUW* £ b *«TS £ . i out. £gJ?¥U 

®tS6a. 6 b. 6c^SS5r-eiX-5 r iX^.2. tco 

Z b . -5-LT. m3l.Zw.-fV- 9 m&4 tw 
m-tfiii. «fg#;K£fflif Loo. <7-7ifE4<7)Ma 
«$*)3g#/S*0&ifSffiifc -C'^ffl-T S £ . «#* 1 

100 2 7] ft. Hff¥QS«S:6. 6a. 6b. 6cD) 

<« ^-^«E4 0S8itl^(C. 7-?«K4«0fl(*WM: 



4 ' itfgBTl 0-29S627 

&zti>-?*&. ±K«wr<±. ^?^«e: 6 . 

6a. 6b. 6 c2t|k^ A VWH&Kfi&i 

r-. io-e, v-^MS4^*«^^«itje!i-r 
s c t *fariB4: . ft . mm^mm.n^i±n 

[0028] 

OTt, m 1 0 0 1 

54 yUcVV-ftfr&coMZ^ OOmmt. 
ti. 0»«>rtWj&*» iifl 5 0mm. i6 5mmC0im 
X<±. ffitl 5 0mm. «|1 2 5 mm<r>%Jj1&X\ J*—-? 
MKb&r&fPtrmmtf. Mffimzi5 0mm<7)JEJjB 

Sti. ipcOftMtfffi 1 5 0mm. «|1 2 5mmT'*-&y 

[0029] ^JfeplJ 1 T'Ji. m 3 tCjj^- 1 1iO^|i?f"J^ 
&Kfi t &#>U s £titi V—rffiKZ&fflimz 4iiies L 

^fffj^EJi. *$*«5 0 mm . tBf®*>H: 

@4 0-4 3mmt\ V-?#iElci£(**:ifif!4 5 m 

m. ^$5 0mm^ffiBiJ5t(3iti6S/U:\ i^. 

^(ti.V-7i!jraia]B$o«#J5AOS2iffi«3 0m ' 
m"CS)-S>. 

[0030] 2 t-(±, rnmm 1 <^ v- ^«Es:oie 
&&tifzv-?&K$;jFmi;faX'4ifmw.L . rtasts 
-e-Lx. 03t^-r , 7-7MEtia4tc^'7-7*Es: 

mt ixmnvtz, 

[ 0 0 3 1 3 lt . tmtpizv-rm&immz . 
m&v:ttimmtizxMBL%wt,mmzmf. 

&Tii&vibwfi. iiPmzm&Ltzt.-hm.zmF 

<7>9tfHbnJ£. 

[0032] l^itcom^i. HtlW 1 Tli 6 6 0 0 

. 0. mm2x*{±(> 7 0 omznLxm^mx^te o o 
0 ®T'2> 0 . <a»«fc:jt«LT . mmm mi. 1 o 

SBStM2tti. 1 2i&<Dfflmie\$k<ommb%'>t:. 



<JP_41 0288827A_J_> 



(5) 



f 10-298627 



MM 2Tli2 5-4 0 mmfft o e£5fcf?)|T'(± 2 0 
-10 0mmt^<A'57^'ri5 , ) > ^M#J 1 &t/H 

i o o s s ] m 5 ts . i &mz&ttz,v: ttimv£tt<v% 



1. OfcLTftSMfcLfcfc-C**. IKftttffl^fOSm 
«MI8ftli. ^*£0lJ 1 T't± 0 . 8 0. UlifetflJ 2 Tii 

*Lfe. *2t, n*6i?!ii , mm2. wommm 

[0034] 
[fH2] 





* 

1 








' 30mm 


30mm 


30mxn 




25~40mm 


25^40mm 


20^ 100mm 




i 

0.80 


0/75 


1.0 




1.10 


1.12 


1.0 



[0035] zcox o mmmi Rx/mm2 iza\^ 
<r>%mmmm%mm< tzm&i±. mm 1 &.ism 

mmz x-mmzmmi-h z t **-e# rzfrt>x-$> & . 

[0036]-*. «*0WiaW*ljaWS^fl6fflLTV^ 

Lfc<7JT\ ffi^nv-tffi&comfBX-tfl 0-10 
0mmi:{J«bot^i,OT'S>-|). • • 

[0037] vxtrtx o wffmmKZv-rmK 

ftmzMkWrr& Z t lz£ +) , W««7d 7 
[0038] 



[ n 2 ] 1a 1 tc^-r x - xmx-cDmmmwmmx'$) & . 

[03] 7-?*E0>^»#JB<^£^««Erc* 

[H4] v-^mKcom^mncommcom^fjk^-mx'h 
o(a) Ji^tm. ( b ) immmx'$>2>. 

mmm t x-mimmzim lx^ ttzmx-h h » 

1 

2 *m 

3 ^Vfft 

4 7—7 ffi.K 

5 ^-ViS 

7 && 

8 miaa 

10 ^xok^p 
1 1 



[03] 




BNSDOCIO. <JP_410298827A_J_> 



(6) 



¥10-298627 



[HI ] 



[H2] 



IM4 } 






(a) 




[05] 



1 .gooj UgJ L^J bsl 

50 50 50 



0( 



1.25 
g 1.00 
| 0.75 
5? 0-50 



S 0.25 






3££&€9 1 











X 



± 



A. 



2000 3000 4000 5000 6000 



7000 



BNSDOCID: <JP_41 Q288627A J_> 



